Glutathione oxidation is associated with altered microtubule function and disrupted fertilization in mature hamster oocytes.
We hypothesized that depletion of glutathione (GSH) with diamide, a relatively specific GSH oxidant, may alter the meiotic spindle apparatus in mature hamster oocytes. Immunofluorescent analysis of oocytes exposed to diamide for 1.5 or 3 h revealed time- and concentration-dependent disruption of spindle morphology accompanied by chromosome clumping. In oocytes first cultured in diamide for 1.5 h and then in diamide-free medium for 1.5 or 3 h, microtubules appeared to repolymerize, but normal spindle structure was not regained. HPLC confirmed that diamide oxidized oocyte GSH under conditions identical to those associated with spindle-related abnormalities. Exposure of oocytes to 25 or 50 microM diamide before in vitro fertilization did not affect their ability to undergo fertilization. A significant proportion of the fertilized oocytes that had been exposed to 50 microM diamide before insemination exhibited abnormal multiple female pronuclei with an apparently normal male pronucleus. These observations indicate that mature hamster oocytes are susceptible to oxidative stress during the critical period that precedes fertilization and provide further evidence that GSH plays important roles in oocyte spindle function and pronucleus development.